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Students’ Department
Edited by H. A. Finney
Bonuses and Taxes
Editor, Students’ Department:
Sir: I read with interest the article in the January number by Mr
Van Oss on the computation of commissions and federal taxes. The
subject is again of special interest, for accountants will soon be engaged
in ascertaining for their clients the result of the year’s operations and in
preparing the income-tax returns based on such profits.
Some of your readers may not find it very easy to follow Mr. Van Oss’
elegant analysis and still less easy to apply it to their particular problems.
I therefore venture to bring to their attention two other methods, one
algebraical and the other purely arithmetical, which will give them the
desired result, whatever may be the conditions of the problem. To solve
the problem by algebra, it is necessary to construct equations for the com
mission and for the tax which satisfy the conditions given. Then, by
solving the equations by the ordinary rules of algebra, we obtain the
solution at once. Naturally no general rule can be stated for these equa
tions except where both the commission and the tax can be stated as a
definite fraction of the profits. An example worked out is perhaps the
best means of explaining the matter. We will therefore take problem IV
by Mr. Van Oss, which is repeated here for convenience.
problem

Commission is payable on profits after income tax has been deducted.
The commission is payable on a sliding scale as follows:
20 per cent. on first $5,000.00 = $1,000.00
15 “
“
“ next 5,000.00= 750.00
10 “
“ “
“ 5,000.00= 500.00
7½ “
“ “
“ 3,000.00= 225.00
5 “
“ “
“ 3,000.00= 150.00

Total on
$21,000.00 = $2,625.00
2 per cent. on remainder.
The commission is to be deducted from gross income to obtain taxable
income.
Given invested capital ................................................ $100,000.00
Income before deducting taxes and commission ..
70,000.00
Required the amount of tax and commission.
We first make three preliminary computations to save labor in con
structing the equations.
preliminary computations

(1) Compute commission without deducting tax:
Gross income ........................................................
$70,000.00
Less tax—unknown ..................................................................................

Income subject to commission ........................................
Commission on first $21,000.00 ..........................................
Commission on remaining $49,000.00 at 2% .............

Total commission—preliminary ......................................

$70,000.00
$2,625.00
980.00

$3,605.00

(2) Excess-profits credit:
8% on invested capital: $100,000.00 ..................
$8,000.00
Exemption ...........................................................................
3,000.00

Total excess-profits credit ................................................
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(3) Excess-profits tax in first bracket:
20% of invested capital .....................................
$20,000.00
Less excess-profits credit (above) ................................
11,000.00

Balance taxable at 20% ....................................................

$ 9,000.00

Excess-profits tax thereon ..............................................

$ 1,800.00

The first computation gives us the commission which would be payable
supposing there were no taxes payable. It is clear that the real com
mission will be less than this. It is also evident that the commission will
be less than the income taxed in the second bracket.
We can now proceed to establish expressions for the tax and commission
and to solve the equations thus obtained.
ALGEBRAIC SOLUTION

Let c = the commission
Let t = the tax
Then the income subject to commissions is $70,000 — t
The commission thereon will be:
c = $2,625 + ($70,000 — t — $21,000) X .02
c = $2,625 +$980 —.02t
whence:
c + .021 = $3,605 ................................................................. (1)
The income subject to tax is $70,000 — c
The excess-profits tax thereon will be:
Excess-profits tax = $1,800 + ($70,000 — c — $20,000) X .4
= $21,800 — .4 c .... (2)
and the income tax thereon will be:
Income tax = [$70,000 — c — ($23,800 — .4 c)] X .1
= $4,620 — .06 c ........................... (3)
and the total tax = t = sum of (2) and (3)
hence
t = $26,420 — .46 c
and
t + .46 c = $26,420 ........... ....................................... (4)
We have thus two simultaneous equations in c and t.
From (1) we have:
c = $3,605 — .02 t ................................ . ................................ (5)
Then to find t, substitute this value of c in (4)
t + .46 ($3,605 — .02 t) = $26,420
$24,761.70
whence t=----------- = $24,991.62 ............................................. (6)
.9908
To find c we substitute this value of t in (5)
c = $3,605 — (.02 X $24,991.62)
c = $3,105.17..................................................................... (7)
Hence the commission is $3,105.17
and the tax is $24,991.62
But algebraical methods have their limitations in the hands, at any rate,
of the busy accountant. He is often called upon to make a hasty com
putation to give to the officers of the company, and when the figures are
obtained they may perhaps be used as a basis for changing the rate of
commissions, requiring a fresh computation. Perhaps the accountant,
working away from his office and without access to a professional library,
may feel somewhat uncertain in his recollection of the method of attacking
the problem by algebra, and complications in the rate of commissions may
make the expressions for c and t rather troublesome. So it may be useful
to remind the reader that these problems may be worked out by the
method of approximation, using merely arithmetic.
To work our problem by this method we compute the tax, first deduct
ing from the profits the commission obtained by our preliminary compu
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tation. This gives a first approximation to the tax. Using this tax as a
deduction from profits, we obtain a first approximation to the commission.
We now compute the tax again, using as the amount of commission to
be deducted from profits the value obtained on the first approximation.
This gives a second approximation to the tax. With the second approxi
mate tax we again compute the commission and thereby obtain a second
approximate commission. This process is repeated until the values of
tax and commission repeat. The final values then obtained are the values
sought. As a rule, about four approximations give us the answer. This
may appear a somewhat clumsy method as compared with the solution
of an equation which gives the desired result at once. But it has the
advantage that almost any one can work it without difficulty and while
there seems to be a lot of “figuring” yet the quantities are all easily
written down at sight. It is only necessary to be neat and orderly in
the setting out of the work, and of course all accountants are accustomed
to the preparation of tabular statements. The accountant who has a
problem of this kind should make the preliminary computations as already
described and set out the items in the calculation as shown in the following
example and work out the first approximation. The work can then be
continued by an assistant, who should obtain the answer in a few minutes.
The following table shows the working out by this method of the
problem already solved:
COMPUTATION OF TAX AND COMMISSION
METHOD OF APPROXIMATION

APPROXIMATIONS

1st
2nd
3rd
Gross income ........................... $70,000.00 $70,000.00 $70,000.00
Less commission .....................
3,605.00 3,109.77 3,105.21
Income subject to tax............ 66,395.00 66,890.23 66,894.79
Excess-profits tax:
Tax in first bracket—20% ...
1,800.00 1,800.00 1,800.00
Income in second bracket .... 46,395.00 46,890.23 46,894.79
Tax in second bracket—40%. 18,558.00 18,756.09 18,757.92
Total excess-profits tax =
(4) + (6) .
20,358.00 20,556.09 20,557.92
Income tax:
Income-tax credit = Item (7)
+ 2,000 .........
22,358.00 22,556.09 22,557.92
Income taxable ....................... 44,037.00 44,334.14 44,336.87
Income tax thereon—10% ...
4,403.70 4,433.41 4,433.69
COMPUTE TAX

1
2
3
4
5
6
7
8
9
10

4th
$70,000.00
3,105.17
66,894.83

1,800.00
46,894.83
18,757.92

20,557.93

22,557.93
44,336.99
4,433.69

11 Total tax = sum of (7)+ (10) $24,761.70 $24,989.50 $24,991.61 $24,991.62
COMPUTE COMMISSION

12
13
14
15
16

Gross income ........................... $70,000.00 $70,000.00 $70,000.00 $70,000.00
Less tax .................................. 24,761.70 24,989.50 24,991.61 24,991.61
Income subject to commission 45,238.30 45,010.50 45,008.39 45,008.39
Commission on first $21,000.00 2,625.00 2,625.00 2,625.00 2,625.00
Commission on balance at 2%
484.77
480.21
480.17
480.17

17 Total commission = sum of
(15) + (16) ............... $ 3,109.77 $ 3,105.21 $ 3,105.17 $ 3,105.17
It will be seen that in the fourth calculation, the value $3,105.17 for
the commission repeats the value obtained in the third calculation. Hence
the work stops here and we have the result:
Tax
= $24,991.62
Commission = $ 3,105.17
and the fourth calculation also gives the proof.
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It is interesting to note that an error in one of the approximations
does not throw out the final result It means only that the calculation
will have to be carried further with a corresponding increase in the work.
It is evident that the conditions of this problem will vary in every case.
The following is one a little more complicated than the preceding:
A corporation with an invested capital of $200,000.00 made earnings
in 1920 of $100,000.00, from which are to be deducted a loss on foreign
business, $12,000.00, and a loss on realization of securities, $5,000.00, together
with a commission at 10% to Mr. A, the superintendent of production,
and 5% to Mr. B, the president It was agreed that before computing
A’s commission, that of B should be deducted from the profits, and vice
versa. After the first calculation was made, A claimed that it was not
fair to charge him with any portion of the loss on foreign trade or on
the realization of securities, as he had nothing to do with them, and B,
while admitting that he should share in the loss on foreign trade, demurred
to sharing any of the loss on the securities. These claims were allowed
and the tax and commissions ordered to be recomputed accordingly.
To solve this by algebra we require an expression for each of the
commissions. Having solved these we can compute the tax. Preliminary
computations give:
A’s commission, disregarding tax and B’s commission.... $10,000.00
B’s commission, similarly.......................................................
4,400.00
Excess-profits credit ...............................................................
19,000.00
Excess-profits tax in first bracket ...........................................
4,200.00
Let a = A’s commission and b = B’s commission.
Then the total tax will be expressed by $27,360 — .46 a — .46 b
and we have
a = $7,264 + .046 a — .054 b
b = $3,032 — .0272 a + .023 b
Whence by solving:
a = $7,450.24 = A’s commission
b = $2,897.49 = B’s commission
and tax = $22,600.04
The above solution is stated in brief to save space, but the reader will
no doubt be able to write it out in full after following the solution of
the previous problem.
To solve this problem by the method of approximation we have to go
to five approximations before the results repeat to the cent. Four approxi
mations will give us an answer to within $1.00, which would often be
sufficiently near.
We give the calculation of the first two approximations in full and the
results of the other approximations. The reader can easily work them
out in full. SOLUTION BY APPROXIMATIONS

APPROXIMATIONS

COMPUTE TAX

1 Gross income .........................................................
2 Less loss on foreign trade..................................
3
“ loss on securities .........................................
4
“ A’s commission .............................................
5
“ B’s commission ..........................................
6 Income subject to tax ..........................................
Excess-profits

1st
2nd
$100,000.00 $100,000.00
12,000.00
12,000.00
5,000.00
5,000.00
10,000.00
7,486.40
4,400.00
2,988.88
68,600.00
72,524.72

tax:

7
8
9
10

Tax in first bracket—20% ................................
Income in second bracket ..................................
Tax in second bracket—40%
......................
Total excess-profits tax: sum of(7)+ (9)..
Income tax:
11 Income-tax credit: item (10) +$2,000 .........
12 Income taxable: (6) — (11) .........................
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4,200.00
28,600.00
11,440.00
15,640.00

4.200.00
32,524.72
13,009.89
17,209.89

17,640.00
50,960.00

19,209.89
53,314.83
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13 Income tax thereon: 10% ....................... ........

5,096.00

5,331.48

14 Total tax: sum of (10) + (13) ............ ........

$20,736.00

$22,541.37

COMPUTE A’S COMMISSION

15 Gross income ................................................ ........
16 Less tax ....................................................... ........
17 “ B’s commission ................................. ........
18 Income subject to A’s commission.......... ........
19 A’ commission: 10% of item (18) ........ ........
COMPUTE b's commission:
20 Gross income .........................................................
21 Less loss on foreign trade..................................
22 “ tax...................................................................
23 “ A’s commission ............................................
24 Income subject to B’s commission.....................

25 B’s commission: 5% of item (24) ...................

$100,000.00 $100,000.00
20,736.00
22,541.37
2,988.88
4,400.00
74,469.75
74,864.00
$ 7,486.40

$ 7,446.98

$100,000.00 $100,000.00
12,000.00
12,000.00
20,736.00
22,541.37
7,486.40
7,446.98
59,777.60
58,011.65
$ 2,988.88

$ 2,905.82

Continuing the approximations in the same way we get the following
results:
A’s
B’s
Tax
Commission Commission
First approximation................... $20,736.00
$7,486.40 $2,988.88
Second approximation .................
22,541.37 7,446.98
2,905.82
Third approximation....................
22,597.71 7,449.65
2,897.63
Fourth approximation...............
22,600.15
7,450.22
2,897.48
Fifth approximation ....................
22,600.06 7,450.25
2,897.48
The values given by the fifth approximation may therefore be taken
as correct,
Yours truly,
Charles Judson.
Another Tax Problem
Editor, Students’ Department:
Sir: I have the honor of submitting to you this hypothetical problem
and solution, which may be of interest to your readers. In making a sale
resulting in a profit which comes under the high rates of surtaxes, it is
often necessary to predetermine with some degree of accuracy the net
gain resulting from the transaction.
PROPOSITION

A sells his business which cost him $100,000.00 for the sum of
$200,000.00 plus the amount which he is required to pay the government
as federal income tax. This is his only source of income and he has a
$2,000.00 personal exemption. Find A’s personal tax and the amount he
received for his business.
SOLUTION

Let x = A’s personal tax
Then $100,000.00 + x = A’s income
The rates for the normal tax are 4% on $4,000.00 above the $2,000.00
exemption, and 8% on the remainder.
Therefore the normal tax = (.04 X $4,000) + .08 [($100,000.00 +
x) — $6,000]
Before computing the surtax it is necessary to decide in which bracket
the maximum surtax will fall. A test under the assumption that the total
income was between $100,000.00 and $150,000.00 discloses the fact that
the correct income is in excess of $150,000.00. Referring to the surtax
table, we find that the surtax on $150,000.00 income is $49,510.00.
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The income in excess of $150,000.00 is the total income minus $150,000.00,
or ($100,000.00 + x) — $150,000.00. Simplified, this may be expressed as
(x — $50,000.00). The rate in this bracket is 56%. Therefore the tax
in this bracket is .56 (x — $50,000.00).
Now the total tax is the sum of the normal tax and surtax, which may
be expressed as follows:
x = (.04 X $4,000.00) + .08 [($100,000.00 + x) — $6,000.00] +
$49,510 + .56 (x —$50,000.00)
x = $160.00 + $7,520.00 + .08 x + $49,510.00 + .56 x — $28,000.00
x = .64x + $29,190.00
.36 x = $29,190.00
x = $81,083.33 the total tax
x + $100,000.00 = $181,083.33 the total income.
May Institute Examination Problem 3, Part II
Editor, Students' Department:
Sir: The August Journal contains the solution of an Institute prob
lem, which appears to me to offer possibilities of discussion rarely found
in accounting problems. The problem (No. 3 of the May, 1921, exam
ination in accounting theory and practice, part II) deals with the change
of a partnership into a corporation and asks for a scheme of capital
stock distribution between the partners.
The partners’ accounts after the adjustments called for in the first
part of the problem are as follows:
A
B
Balances, per trial balance..................... $223,500.00
$ 75,000.00
Write-up in individual stock holdings.
12,400.00
11,000.00
Write-up in firm’s stock holdings..........
7,997.00
6,543.00
Profits for the year ...............................
16,500.00
13,500.00
Dividends received for personal accounts
2,000.00
1,636.00

Total ....................................................

$262,397.00

$107,679.00

The essence of the problem appears to be to duplicate as nearly as
possible in the corporation to be formed, the rights and powers accruing
to the two partners under the partnership arrangement. The most im
portant features of the partnership agreement as set forth in the problem
seem to be:
(1) Six per cent. interest is allowed on capital accounts. Included
in these capital accounts are the payments represented by the securities
turned in.
(2) The dividends and profits from securities turned in accrue to
the partners individually. (The dividends for the past year were
$2,000.00 on A’s stock and $1,636.00 on B’s stock.)
(3) Profits and losses (after deduction of interest on capital invest
ments) are shared in the ratio of 55 to A and 45 to B. (Such profits
for the year just ended were $30,000.00.)
(4) The control of the business is evidently vested equally in A and B.
The solution given in the August Journal does not meet these require
ments since
(1) It does not have a definite provision for a six per cent. return on
capital investments.
(2) It would probably be impossible to secure a corporate charter
permitting the return to individuals of “any income or profit from individual
stock-holdings turned in.”*
*Note by editor of Students’ Department. It was, of course, the intention in the
original solution to give the preferred stock a definite rate based on the earnings from
the stock in prior years. The fact that the rate would be definitely fixed was not stated
because of the obvious necessity that it be definite.
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(3) Profits are divided in the ratios required only through the artificial
and unsatisfactory method of salary adjustments. No method is set forth
for sharing losses.
(4) No provision is included by which the control of the business is
shared equally by A and B.
In order to obtain as nearly as possible the features required in the
corporation, it would probably be advisable to secure a charter from some
such state as Delaware, where there is very little restriction as to classes
of stock or their respective powers and rights. It is believed that the form
of organization suggested below would be permitted under the laws of
Delaware.
Preferred stock:
A—$262,400 first preferred—6.75% cumulative not-voting.
B—$107,700 second preferred—7.5% cumulative not-voting.
Stock without par value:
A—1,350 shares class A voting
300 shares class B non-voting
B—1,350 shares class A voting
The preferred stocks, as will be seen, represent the capital investments
of the partners as adjusted and rounded off to do away with fractional
shares. The rate of return on A’s stock is the sum of 6% on his capital
investment and .75% (approximately) gained by dividing the dividends
of $2,000.00 by $262,400.00. Likewise, the rate on B’s stock is the sum
of 6% on his capital investment and 1.5% (approximately), derived by
dividing the dividends of $1,636.00 by $107,700.00. We have information
as to only one year’s dividends, but inasmuch as they are extremely low
in comparison with the appraised value of the securities, it has been
assumed that they represent a conservative estimate of the future divi
dends to be expected.
It will be noted that the total issue of stock without par value is
3,000 shares. The amount of $300,000.00, to be set up as representing
the value of these shares, is derived through capitalizing the earnings of
$30,000.00 at 10%. While the exact amount of the stock is not significant,
it should bear some relationship to probable future earnings. To this end
the earnings of the past year have been considered as fairly representative.
Further provisions should be incorporated in both classes of preferred
stock. They should be preferred as to assets to their par value (plus
unpaid dividends) but should not share in profits above the fixed dividend
rate or in assets above par value plus unpaid dividends. In the event
of liquidation where the total net amount realized is less than the total
par value of the preferred stocks plus unpaid dividends, the difference
should be apportioned between the two classes of preferred stock in the
ratios of 55 and 45. The two classes of stock without par value should
be equal in all respects with the exception of voting rights.
Applying our essential features to the above scheme of capital stock
distribution, we find—
(1) The capital accounts and the provision for 6% interest thereon
have been reproduced in the preferred stocks.
(2) The appreciation to date on the securities has been realized since
they are used to pay for stock at their appraised value. No estimate of
future increase or decrease in value or profits or losses has been incor
porated, but the rate of return on the preferred stocks has been increased
to include the element of the dividends on the securities.
(3) Of the stock without par value A has received 55% and B has
received 45%. Therefore, any amounts realized (after dividends on the
preferred stock) are shared in the ratios of 55 and 45. Naturally losses
or undistributed profits of a corporation are not realized until liquidation.
Upon liquidation any profits over original tangible investment resulting
are shared by the two classes of stock without par value, since the
preferred stock is not entitled to any profits on distribution. If the par
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value of the preferred stock (plus unpaid dividends) is not realized on
liquidation, the loss involved is shared in the 55 and 45 ratio.
(4) A and B have equal control in the business since they have each
received the same amount of voting stock.
The main objections which I can see to the solution as presented
above are:
(1) Stocks of the same general class with different rates of dividends,
preferences and powers would sell in the market at different prices. This
objection would not be significant if it was the intention of the partners
merely to change the form of the ownership of their business. It would
be very real, however, if it was their intention to sell their stock or to
admit other interests.
(2) The fractional rates of dividends on the preferred stock are
unusual and might affect its salability.
(3) If the total loss on liquidation was so great as to wipe out all of
B’s preferred stock, there would apparently be no method by which he
could be assessed to make up the difference due A.
To show better the working out of the scheme I am giving three
examples:
Example I
Conditions: Net profits for year $60,000.00.
Dividends as required paid on preferred stock and $10 a share on
the stock without par value.
Business liquidated thereafter for $400,000.00 net.
Dividends received:
Total
Preferred stock ....................... $ 17,712.00 $ 8,077.50 $ 25,789.50
Stock without par value..........
16,500.00
13,500.00
30,000.00
Total .....................................

$ 34,212.00 $ 21,577.50 $ 55,789.50

Amount received on liquidation:

Preferred stock .......................
Stock without par value..........

A
B
Total
$262,400.00 $107,700.00 $370,100.00
16,445.00
13,455.00
29,900.00

Total......................................

$278,845.00 $121,155.00 $400,000.00

Example II
Conditions: Business liquidated for $300,000.00.
No accrued dividends unpaid on preferred stock.
Amount received on liquidation:
Total
Preferred stock ......................... $262,400.00 $107,700.00 $370,100.00
Loss distributed .......................
38,555.00
31,545.00
70,100.00

Net amount realized..........

$223,845.00

$ 76,155.00 $300,000.00

Example III
Conditions: Business liquidated for $100,000.00.
One year’s dividends on preferred stock unpaid.
Amount received on liquidation:
Total
Preferred stock ....................... $262,400.00 $107,700.00 $370,100.00
Dividends accrued ...................
17,712.00
8,077.50
25,789.50
Total .....................................
Loss distributed .......................

$280,112.00
180,112.00

$115,777.50 $395,889.50
115,777.50 295,889.50

Net amount realized ..........

$100,000.00

.................
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It will be noted that example I illustrates the manner in which profits
are shared and the distribution of assets when an amount in excess of
the par value of the preferred stock is realized. Example II demonstrates
the sharing of losses on liquidation where the net amount realized is less
than the par value of the preferred stock, but where 45% of the total
loss is not so great as to wipe out B’s preferred stock. Example III
illustrates the case in which B’s total preferred stock is not sufficient to
absorb 45% of the deficiency upon realization and illustrates a weak point
in the solution to which reference has been made above.
Yours very truly,
Detroit, Michigan.
Kenneth D. Ross.
The Students’ Department will welcome further discussion of this
interesting problem and will publish criticisms of the original solution or
of the solution suggested by Mr. Ross.
The editor is not yet convinced of the advisability of abandoning the
salary method of effecting a differential in the distribution of profits
between A and B. Under the partnership organization each partner
received a first distribution of profits in the form of interest on capital,
and a second distribution in the arbitrary ratio of 55% to A and 45%
to B. The first distribution is intended as a return for the use of capital
contributed and the second as a return for services. The fact that A
received 55% and B 45% indicates that A’s services are more valuable
than B’s. In the partnership organization if A were to attempt to sell his
interest to a third party the new partner would not have a right to 55%
of the profits after allowing interest unless B considered that his ability
was equal to A’s and was willing to allow the new man the same
differential.
In changing over to the corporate form, the salary method of providing
for the differential leaves the matter on the basis of personal service and
subject to revision in case A sells his stock. If the suggestion made by
Mr. Ross is adopted, the differential becomes inherent in the stock so that
B might find himself obliged to give a preponderating proportion of the
profits to some man who purchased A’s stock but was utterly incompetent
to take A’s place so far as personal service to the business is concerned.
The editor is also doubtful of the advisability of accepting the following
proposal in Mr. Ross’s letter: “In the event of liquidation where the
total net amount realized is less than the total par value of the preferred
stocks plus unpaid dividends, the difference should be apportioned between
the two classes of preferred stock in the ratios of 55 and 45.” In the
first place it is doubtful whether preferred stock could legally share in
profits in one ratio while sharing in losses in another ratio; and in the
second place it is doubtful whether A and B would want losses on
realization to be shared in any other than the capital ratio. The provision
for a 55 and 45 ratio was clearly intended to apply to operating profits
in excess of 6% on the investments. While it is true that under the
partnership form the inclusion of this provision in the articles would
bind the partners to share losses on realization in this ratio it is probable
that the partners would be surprised to find that this is the case. While
they might be willing to share operating profits in an arbitrary ratio,
it is probable that in case of impairment of capital they would expect
to bear the loss of capital in the capital ratio.
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